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WHAT IS CLAIMED IS; 
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rs having diverse monomer 
trate comprising a surface 
method comprising the 



ty of channels adjacent said 
ly having a wall thereof 
regions; 
fnonomers in said channels to 
of said selected regions, said 
comprising polymers with a sequence 



1. A method of forming 
seq[uences on a single substrate r said 
with a plurality of selected regioni 
steps of: 

a) forming a 
surface, said channels at lea% 
defined by a portion of saij 

b) placin 
synthesize polymers 
portion of said sel 

of monomers diffe^nt from polymers in at least one other of said 
selected region^ and 

repeating steps a) and b) with said channels formed 
along a second portion of said selected regions. 

2. The\method as recited in claim 1 wherein said step 
of forming a plurality Nof channels comprises the step of placing a 
channel block adjacent ^id surface, said channel block having a 
plurality of grooves the in, walla of said grooves and said surface 
at least partially defining said flow channels. 



met hoc 



reagentsX i 



3. The 
of placing selected 

removing a prote 
least a first chan: 

flowing a 
channel, said first monomer 
said first monomer binding t 

removing a protect 



as recited in claim 1 wherein the step 
said channels comprises the steps of: 
liilg group from an active site in at 



mc 



ner through said at least a first 
>mflrising a protecting group thereon, 

active site in said first channel; 
ygroup from said active site in at 
least a second channel, at least apportion of said second channel 
overlapping a portion of said substrate contacted by said first 
channel; and 

flowing a second monomer \through said at least a second 
channel, said second monomer binding ao said active site in said 
second channel. 



4. The method as recited 
40 the step of screening said polymers for 
receptor. 



i,n claim 1 further comprising 
Lnding affinity with a 
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5. The method as r cited in 
10 diff rent polymers are formed on said 



Uaim 1 wherein at 1 ast 
iace. 
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.6. The method as recited in claim 1 wherein at least 
1,000 different polymers are formed on said surface. 

7. \ The method as recited in claim 1 wherein at least 
100,000 different polymers are formed on said surface. 

8. \The method as recited in claim 1 wherein said 
polymers are selected frbm the group consisting of oligonucleotides 
and peptides. 

^ — 9-.^ Thi/mjbthod as recited in claim 1 wherein said 
selected regions^^g^^l/ave an area of less than about 10,000 
microns*. 

10. /The Inethod as recited in claim 3 wherein the steps 
of removing and flowing further comprise the steps of: 

placing a chaVinel block in contact with said surface in a 
first orientation and plading a material comprising a first monomer 
through at least one channel in said channel block; 

rotating one oft said channel block and said substrate 
relative to the other; and 

placing a chann^ block in contact with said surface in a 
second orientation and placiAg a material comprising a second monomer 
through at least one channel in said channel block. 

11. The method ai recited in claim 1 wherein said st:ep8 
of placing selected reagents in\said channels comprises: 

placing a pipet in ftluid communication with said channel; 

and 

injecting said selected reagents through said channels. 

12. The method as reWted in claim 11 wherein said step 
of placing a pipet in fluid communication with said channel is a step 
of placing said pipet in contact wi^h an orifice on a side of said 
substrate opposite said surface. 

13. The method as recited in claim 11 wherein said step 
of placing a pipet in fluid communication with said channel is a step 
of placing a plurality of pipets in cotamunication with a plurality of 
said channels and flowing different reripents through at least two of 
said channels. 



45 



14. The method as recited £n claim 1 preceded by the 
St p of forming an array of valves of said surface whereby fluid may 
be directed t desired locations on said surface, and selectively 



operatiri^ said valves and flowing said selected reagents through 
channels formed thereby. 

yiS. The method as recited in claim 1 preceded by the 
step of irradiating portions of said substrate with light whereby 
photoremovabli^groups are removed from active groups on said 
substrate. 

16. \The method as recited in claim 15 wherein said 
selected irradiated portions are in the form of stripes, and wherein 
said step of formi\g channels comprises forming said channels along a 
path of said stripeV different reagents placed in at least a portion 

of said channels. 



17. 



sequences on a^surfac 



a) 



^thcd of forming a plurality of peptide 
or a single substrate comprising the steps of: 
in said substrate in contact with a channel 
^bion, said channel block having a plurality 



block in a first or 
of channels therei 

b) HowirigXat least a first amino acid through at 



SannJlX coupling said first to portions of said 



least a second amino acid through at 
coupling said second amino acid to 



least one of said 
surface; 

c) flowing 
least one of said channels r 
portions of said surface; 

d) rotating saVd channel block relative to said 
substrate and placing said su^trate in contact with said channel 

block again; . 

e) flowing a thiVd amino acid through at least one of 
said channels to form at least ^rsl, and second peptide sequences on 

said surface; and . 

f) flowing a fourth amino acid through at least one of 
said Channels to form at least th^d and fourth peptide sequencea on 
said surface. 

18- A kit for forming \diverse polymer sequences 

comprising: 

a substrate; 

a channel block, said chaiipel block having a plurality of 

grooves therein; . 

means for holding said chan\i 1 block in engagement with 

said substrate; 

means for translating said cl^annel bl ck and said 

substrate relative t the other; and 

m ans for injecting s lected rWgents into said gr oves. 
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19. The kit as recited in claim 18 wherein eaid 
emprises active site protecting groups. 



2^. The kit as recited in claim 19 further comprising a 
deprotecting m^teri^ for removal of said protecting groups* 




21. 

are connected to 
extending ^hrough 

fTri 

means for irradi^Mn 
of protecting groupi 
removed from active 



kit as recited in claim 18 wherein said groovee 
rtlures in said channel block, said apertures 
cck surface of said substrate. 



kit as recited in claim 18 further comprising 
selected portions of said substrate for removal 
said substrate, said protecting groups 
es on said substrate upon exposure to light. 



23. The * kit as recited in claim 22 wherein said means 
for irradiating comprisesXa light source and a light mask, said light 
mask comprising regions opaque to said light and regions transmissive 
to said light. 



24* The kit asXrecited in claim 18 wherein said means 
for injecting comprises a pipettor. 



§ * 
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\ 25. The kit as recited in claim 24 wherein said 
p.pettor cVpri-s a plurality of pipettes, each of which » coupl d 
to a different; on. ot said groovas. 

\.. A =,.t«. tor conducting a plurality of raactlon. on 

* a aingle aubalfata, th. .yatem comprialng! 

a arngl. «f ^^^^^ ^^^^ „actlon r.gion. on th. aingl. 

au.atrat.. eac\r.action r.actlon raglon «in, capable .t conducting 
^„ * ""TLna ,.or dellv.rlng one or »or, raactanta to on. 

« — °' '"CTrcltrnlng at le.at ao™ o, the 
raactant. troa, conA^ti". « °' 



fl 27 xhaXlayatoi. recited In claim 26 wherein th. 

" " .uhatrate-WiaXiP"""'^ °' 
supports within^^^&j^ j)ysage8. 

tem 1. 

more reactants are flow channels of a 
e substrate and the means for constri ' 
channel dxock v^-f^" channel, 

at least some of the reactants are waxxa 
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28 / / Th6,\si\stem recited in claim 26 wherein the means 
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29 The systin. recited in claim 26 wherein the means 
.or constraini;^ at least Ime of the reactants is a hydrophobic 
layer on the surface of the Wstrate. 

30 A substrate\ comprising 

great^ than about 100 reaction regions 

30 having different -P^^-^-VilLn, .egion surrounding the 

reaction regions, the constraining region being more hydrophobic than 
the reaction regions. 
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31. The substrate rl:ited in clain. 30, wherein the 
constraining region comprises hydrWic protecting groups. 

32. the substrate recited in claim 31 wherein the 
protecting groups are photolabile. 

33. The substrat recite\ in claim 30 wherein the 
reaction regions define channels. 

34. The substrate r cited \n claim 30 wh rein the 
substrate includ s greater than about lOoWeaction regions. 
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35. A method of forming a plurality of polymers having 
diverse \onomer sequences en a substrate, the substrate including a 
pluralityXof reaction regions surrounded by a constraining region, 
the reaction regions being more wettable by one or more monomer 
solutions t\an the constraining region, the method comprising 

sequentially placing the one more monomer solutions 
in a first rekction region to form a first polymer having a first 
monomer sequeiifce, the monomer solutions being confined to the first 
reaction regioi\by the constraining region; and 

sequentially placing the one more monomer solutions 
in a second reac*.ion region to form a second polymer having a second 
monomer sequenceAthe monomer solutions being confined to the first 
reaction region by\ the constraining region. 



36. t; 

placing monomer solu 
a pipette with respec^ 
monomer solution in t 



,e method recited in claim 35 wherein the steps of 
ion^ in the first reaction region include moving 
:he substrate and depositing at least one 
Lrst reaction region. 



37. 

steps of periodicall 
second reaction reg 
the first and secoj 



d pi 



?thod recited in claim 35 further comprising 
lOving monomer solutions from the first and 
fter selected monomers have been coupled to 
lers . 



38. The methcid recited in claim 35 wherein a first 
monomer is coupled in the first reaction region and a second monomer 
is coupled in the second reafction regions before additional monomers 
are placed and coupled in th^ first and second reaction regions. 

39. The method rWcited in claim 35 wherein the monomer 
solutions are placed in the firtt and second reaction regions by a 
dispenser selected from the groiAp consisting of an electrophoretic 
pximp, a pipette, and a charged df^op dispenser. 
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40. A method of transyorming a first heterogeneous 
array of compounds on a single subs^ate, the heterogeneous array of 
compounds having a plurality of react^ion regions, the method 
comprising the following steps: 

activating a first ^oup of r action regions and a 

s cond group of r action regions; 

delivering a first re^ctant t the first group of 
r action regi ns but n t t the second gVoup of reaction regions; 

allowing the first reactant to react at th first 
group of reaction regions, to convert the V^rst heterog neous array 
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into a sefcond heterogeneous array, wherein the heterogeneous arrays 
have greater than about 100 distinct reaction regions. 

4^1. The method recited in claim 40 further comprising a 
step of isolatring the first group of reaction regions from the second 
group of reactilon regions. 
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42. \The method recited in claim 41 wherein the first 
group of reaction Veg^o'^s is isolated by placing a channel block 
against the substrate. 
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43. Thfe method recited in claim 40 wherein the first 
group of reaction regions is isolated from the second group of 
reaction regions by wa»^ls the substrate. 

44. The mAt/h6ci\ recited in claim 43 wherein the 
substrate includes a serlefs! kf flow through reaction regions 
separated^from one another /by walls. 

45. The method Jrecited in claim 40 wherein the first 
group of reaction regions ifiK^)solated from the second group of 
reaction regions by one or moret non-wetting regions on the substrate. 
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46. Tt 

heterogeneous arrayt 
regions. 



method i^ecited in claim 40 wherein the 
have greaApr than about 1000 distinct reaction 
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47. The method recited in claim 40 further comprising 
the following steps: 

delivering a second reactant to the second group of 
reaction regions but not to the firit group of reaction regions; 

allowing the seconq reactant to react at the second 
group of reaction regions; 

activating a third gVoup of reaction regions r the 
third group having some reaction regions in common with the first 
group of reaction regions; 

delivering a reactant Ao the third group or 
reaction regions but not to the second group of reaction regions; and 

allowing the a reaction \o take place in the third 
group of reaction regions. 




